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I. Introduction
The proportion of manufactures in the total merchandise exports of low-and middle-income developing countries to high-income industrialised countries increased to almost 75 per cent in 2003, representing an almost four-fold increase since 1980 (see figure 1) . One important motivation for this dramatic shift is the perception that these products offer better prospects for export expansion without inducing the negative or destabilising effects on prices that have been observed in global markets for primary commodities. In this optimistic view, less developed countries can move up the development 'ladder' by initially specialising in and exporting lowtechnology, unskilled-labour-intensive manufactures. As these countries graduate to the rank of middle-or higher-income countries by exporting more technologically sophisticated, skillintensive products, they allegedly expand export opportunities for other developing countries further down the development ladder in what is sometimes called the 'flying geese formation '. 1 Support for trade liberalisation and export promotion policies is also grounded in the classical economists' vision of raising productivity through increasing specialisation and division of labour. Crucial to this vision is the assumption that the growth of reciprocal demand between trading economies creates ever-expanding markets for all countries' exports, so that no country need fear a demand-side constraint on its export growth. In contrast, critics of an export-led growth strategy focused on manufactures have suggested the hypothesis of a 'fallacy of composition', that is, if a number of developing countries simultaneously try to increase their exports in a range of similar products, many of them could end up losing from insufficient foreign demand and possibly depressed international prices (see, for example, Kaplinsky, 1993 Kaplinsky, , 1999 Blecker, 2002; Mayer, 2003) . In this view, the classical liberal vision does not apply because the developing countries sell most of their exports in industrialised country markets, in which case the former countries do not provide the assumed reciprocal demand for each other's exports. 2 Of course, access to the markets of the industrialised countries can be viewed as providing an additional or 'external' source of demand for individual developing countries, but the fallacy-of-composition argument holds that this external demand does not generally grow fast enough to accommodate the desired or targeted rates of export expansion of all developing country exporters in the aggregate.
3
If the industrialised countries' markets do not grow fast enough to accommodate the developing countries' targets for the growth of their exports of manufactures, as a result of either trade barriers or macroeconomic policies, then-unless South-South trade among the developing countries expands fast enough-the latter countries as a group will not all be able to achieve their respective export objectives. Put differently, if the total desired export growth of the developing nations exceeds the absorptive capacity of the industrialised country markets, then the success of some developing countries in export promotion must come at the expense of failure for others.
Excess supplies in global markets can lead to falling terms of trade for developing country exports of manufactures, similar to what has happened historically for exports of primary commodities (Grilli and Yang, 1988; Ocampo, and Parra, 2003) . In such a competitive environment, developing country exporters may feel pressured to hold down their export prices through currency depreciation or wage repression, thus foregoing some of the potential income gains from increased exports (and, effectively, transferring part of the productivity gains to importers in the industrialised countries). Thus, developing country exporters of manufactures are alleged to face an 'adding up constraint', which limits the potential gains from this development strategy. Although many economists (for example, Riedel, 1988; Balassa, 1989) have dismissed such concerns in the past, the emergence of China as a major global exporter and the growing number of developing countries seeking to expand manufactured exports (for example, through preferential and multilateral trade agreements) have revived interest in this topic among both economists (for example, Lall, 2004; Kaplinsky, 2005 ) and policy makers.
There have been several empirical approaches to testing for fallacy-of-composition effects, as discussed in more depth in the next section. This paper follows the small number of studies (beginning with Faini et al., 1992; Muscatelli et al., 1994) which have focused on testing for intra-developing country price competition in industrialised country markets for manufactured exports as a means for investigating whether developing countries face significant adding-up constraints in their export-promotion efforts. More specifically, this paper estimates demand functions for manufactured exports for a sample of 18 developing countries that have above-average proportions of manufactures in their merchandise exports. (The econometric reasons for believing that the estimated export equations are capturing demand rather than supply relationships are discussed in sections III and IV, below.) Similar to a few previous studies, we first estimate export demand equations for the individual countries in the sample, although using more up-to-date data and other innovations described below. However, none of the previous studies of this type has tested econometrically whether the determinants of export demand differ systematically between countries that export products on different rungs of the technological ladder, as suggested by Lall (1998 Lall ( , 2000 . To address this issue, this paper divides the sample into two panels of countries that are specialised in traditional and non-traditional ('low technology' and 'high technology') exports, in order to determine whether the countries that have moved 'up the ladder' to more advanced types of exports have escaped from the intense price competition faced by the countries that are concentrated mainly in traditional exports, such as textile and apparel products. 4 To test for whether the developing countries in the sample compete mainly with each other or with domestic producers in the industrialised countries in markets for manufactures, this paper constructs carefully designed, country-specific price indices using dual weighting schemes that better reflect the relative importance of particular industrialised country markets and developing country competitors for each developing country, as compared with simple bilateral trade shares. One set of dual weights is used for the index of the industrialised countries' domestic prices and a different set is used for the index of other developing countries' export prices. These weights are time-varying, not fixed, in order to reflect the changing country composition of developing country manufactured exports over time. We then calculate the ratios of each of the two (country-specific) dual-weighted price indices to each country's own export price index; in other words, we construct relative prices of domestic products in the industrialised countries and exports of rival developing countries with respect to each developing country's own exports.
These two relative prices are entered separately in the export demand functions, along with the total (trade-weighted) industrialised country expenditures on imports of manufactures (from the 18 developing countries in the sample) as a scale variable. 5 A significant positive coefficient (elasticity) on the relative price of other developing countries' exports is taken as evidence for price competition between developing countries for export sales in the industrialised country markets (and hence supports the existence of an adding-up constraint or fallacy of composition), while a significant positive coefficient on the relative price of the industrialised countries' goods is taken as evidence for price competition with domestic producers in the latter countries (and hence does not support an adding-up constraint). Although the primary focus here is on these estimated price elasticities, the results also suggest interesting findings regarding differences in the expenditure elasticities of the industrialised countries' demand for the exports of developing countries with different export profiles.
In addition to the use of panel data for high-and low-technology exporters and the construction of dual trade-weighted price indices, this paper makes a number of other contributions. First, unlike some recent studies, the present paper uses econometric estimation techniques instead of simulation methods based on assumed parameter values. Second, compared with the few earlier econometric studies, this paper uses more recent data including the period following the establishment of the World Trade Organisation (WTO) in 1995, the Asian crisis of 1997-1998, and the emergence of China as a large exporter throughout the 1990s. Third, the econometric analysis in this paper includes a reparameterisation of an autoregressive distributed lag model originally suggested by Bewley (1979) , which allows for the parsimonious estimation of long-run equilibrium relationships in the presence of possibly nonstationary data. Fourth, unlike some previous analyses, this paper does not confine itself to a small number of east and southeast Asian countries, but rather includes all developing countries for which the share of manufactures in total goods exports is above the average for all developing countries. One limitation, however, is that this study considers developing country exports of manufactures only to the major industrialised countries. A more complete analysis that would also incorporate South-South trade in manufactures will have to be the subject of future research.
II. Literature Review
The Prebisch-Singer hypothesis in its traditional form has been interpreted to predict falling terms of trade for primary commodities versus manufactured products. However, Singer (1975) emphasised differences between industrialised and developing countries, as opposed to primary versus manufactured commodities. More recently, Sapsford and Singer (1998) explicitly mentioned the possibility of a 'fallacy of composition' in the pursuit of manufactured exports (or at least the low-technology, labour-intensive ones) in the context of the structural adjustment policies promoted by the World Bank and International Monetary Fund (IMF).
The literature that empirically tests the fallacy-of-composition hypothesis is relatively small (see the survey in Mayer, 2003) . Two of the earliest empirical studies of adding-up constraints were by Cline (1982) , who concluded that the rapid export-led growth of the east Asian 'four tigers' (South Korea, Taiwan, Hong Kong, and Singapore) in the 1970s could not plausibly be generalised to a larger set of developing countries without provoking protectionist responses by the industrialised countries. More recently, several studies have used simulations of computable general equilibrium models to investigate the adding-up problem. An early example was Evans et al. (1992) , which focused only on agricultural products. Two more recent examples are Walmsley and Hertel (2000) and Eichengreen et al. (2004) , both of which modeled on the effects of China's entry into the global economy. These two studies both found negative effects of Chinese export growth on developing countries that export competing types of manufactures (mainly, labour-intensive consumer goods), although they also showed gains for other countries (for example, exporters of primary commodities and capital goods). Some economists have focused more specifically on competition over shares of the US import market. For example, Blecker (2002) and Palley (2003) both found that more rapid growth of US imports from new entrants (such as Mexico and China) was correlated or associated with slower growth of US imports from previously dominant exporters (such as Japan and the four tigers).
Only a few studies have tested econometrically for intra-developing country price competition in manufactured exports. Faini et al. (1992) Kaplinsky, 1993; UNCTAD, 2004) . This has been taken to imply the desirability of individual countries striving to move up the technological ladder, in order to avoid competing through lower prices. However, to the present authors' knowledge, no previous study has formally tested for differences in export behaviour between developing countries that are specialised in exports at different levels on the technological ladder.
III. Empirical Framework and Econometric Methodology

Data Set and Measurement Issues
Disaggregated data on industrialised country imports from developing countries by country and industry were taken from the Organisation for Economic Co-operation and The sample of industrialised countries consists of the 10 largest importers of manufactured products from developing countries as of 1990, which were: Belgium, Canada, France, Germany, Italy, Japan, Netherlands, Switzerland, the UK, and USA. Using data for these individual countries, rather than a total for all industrialised countries, allows for the construction of the country-by-country trade weights (which match individual developing country exporters with individual industrialised country markets) described below. Little is lost by restricting the industrialised countries group to these ten nations, because they accounted for almost 93 per cent of total industrialised country imports of manufactures from 17 of the 18 developing countries in our sample (excluding Taiwan) as of 2000. 7 Also, exports to these ten countries represented almost 60 per cent of the total manufactured exports of the developing countries in our sample (again, excluding Taiwan).
As noted earlier, some previous studies have used simple bilateral trade weights to compute both price indices and a scale variable (such as total industrialised country import expenditures). However, each exporting country competes not only with domestic producers in the importing country, but also with other developing countries that export similar products to the same market. This intra-developing country competition complicates the construction of appropriately weighted price indices. This distinction, which becomes particularly important when there are variable movements in exchange rates across countries, suggests the use of dual weights for the prices of both the industrialised countries' manufactures and competing developing nations' exports.
The desirability of dual-weighted price indices is best explained by some examples.
Suppose that certain countries such as Mexico and China sell higher shares of their manufactured exports to the US market than other developing countries, such as India or Turkey, which sell relatively more of their exports to European nations. If one simply uses bilateral trade weights reflecting the actual US share of each country's exports in weighting US prices, however, one ignores the fact that the large US market remains an important target for manufacturing exporters from all developing nations, including those that do not yet have large exports to the US.
Therefore, US prices should have a greater weight for countries such as India and Turkey than their current export shares to the US market would suggest, because they may be able to increase their exports to the US if their prices fall relative to US prices. As a benchmark, we use each industrialised country's share of total industrialised country imports of manufactures from all the developing countries in the sample as an indicator of the overall importance of that country's market for the latter countries, and we interact that share with the bilateral share for each pair of countries (developing exporter and industrialised importer) to construct the dual weight for the index of industrialised country prices.
Similarly, in evaluating the prices of the competing developing countries, it is necessary to take into account both the share of each developing country's exports going to a certain industrialised country market and the shares of other developing countries' competing exports going to that same market. For example, although the US may not be a very large export market for, say, Turkey, to the extent that Turkish exports are sold in the US market they compete more with Mexican and Chinese products rather than with Indian products, and hence the index of Turkey's competitors' export prices should reflect both the relative importance of the US market for Turkey and the relative importance of the other developing countries in that market. Details on the construction of these price indices (and the scale variable) are presented in the appendix.
Econometric Specification of Export Demand
The focus of this study is on the long-run determinants of the industrialised countries' demand for developing countries' exports of manufactures. In theory, export prices and quantities are simultaneously determined by a system of two equations for supply and demand (see Goldstein and Khan, 1985) . This implies that each country's export price may be endogenously determined, and thus correlated with the error term, which would create a simultaneity bias in estimating a demand function by itself. However, estimation of the export supply function is seriously hindered by the scarcity of consistently available data on variables such as labour costs and capacity utilisation for developing countries. As Spilimbergo and Vamvakidis (2003: 342) point out, 'there is a trade-off between estimating the demand equation with potential simultaneity bias, and estimating a system of two equations with potential misspecification of the supply curve'. Faini et al. (1992) note that, given uncertainty about the correct specification of export supply, estimating supply and demand equations simultaneously may make the estimated demand functions subject to significant misspecification bias.
Also, estimating the demand function only does not raise simultaneity-related concerns if the supply curve is perfectly price-elastic so that the price can be treated as exogenous.
Therefore, we used a version of Hausman's specification error test (see Gujarati, 1995) to check our treatment of each country's export price as a predetermined or 'weakly exogenous' variable.
As shown in table 1, the Hausman tests show that none of the countries (with the exception of Sri Lanka) exhibited a simultaneity problem at the 5 per cent significance level. 8 For Sri Lanka, therefore, we used lagged export prices as an instrument for contemporaneous prices. In addition, our specification of export demand will take lagged supply-side effects into account through the inclusion of a lagged dependent variable. Potential supply-side effects (for example, quality enhancements) are likely to come into effect over a relatively longer period of time than demandside effects, and hence should be reflected in lagged exports. We therefore proceed by treating the export price as exogenous and estimating demand equations only.
The basic export demand function we wish to estimate for each country i is an autoregressive distributed lag (ARDL) model of the following form
where X i,t is the volume of exports of manufactured goods from developing country i at time t,
Z , is the scale variable (the weighted index of industrialised country total expenditures on imports of manufactures from all the developing countries in the sample for each country i),
PP , is the dual-weighted producer price index in the industrialised country markets (for each developing country i),
PX , is the dual-weighted price index for exports from other developing countries (also for each country i), and PX i,t is country i's own export price index (details on the construction of these indices are given in the appendix), and υ i,t is the error term. Only one lag is used for both the independent and dependent variables due to limited degrees of freedom with relatively short annual time-series. All variables are measured in natural logarithms so that the coefficients can be interpreted as elasticities. This equation is thus a log-linear Cobb-Douglas demand function, which assumes that exports from each developing country and domestic products in the industrialised countries are all 'imperfect substitutes' for each other. The lagged dependent variable is included because the quantity exported at one point in time is likely to be partially dependent on previous export performance (for example, because of learning about product quality), as well as on possibly persistent effects of previous shocks.
Assuming homogeneity of degree zero in prices, 9 we can use the two relative prices (expressed as log differences)
for competing developing country (L) exports, each relative to country i's exports, in place of the three separate price indices in equation (1). Note that the two RPX variables can be thought of as real exchange rates for exports. Under this assumption, (1) becomes:
Analysis of the time-series properties of our data shows that most of the variables are nonstationary (that is, have unit roots), both for the individual country series and in the panel data (see appendix). For this reason, we base our econometric specification on the Bewley (1979) transformation, which is a reparameterisation of an ARDL model that is robust to the inclusion of variables with unit roots (see the appendix and Patterson, 2000) , and which controls for shortrun dynamics in order to get consistent estimates of the long-run parameters of interest. Applying the Bewley transformation to equation (2), the dependent variable is regressed on both the levels and first differences of each independent variable and the contemporaneous differenced dependent variable:
where the coefficients and error term in (3) are transformations of the coefficients and error term in (2) (see appendix for details). In this transformed equation, the coefficients on the variables in (log) levels (B 1 , B 2 , and B 3 ) can be interpreted as long-run coefficients (elasticities), while the coefficients on the differenced variables (B 4 , B 5 , B 6 , and Γ) capture short-run adjustment dynamics. A priori, we expect all the long-run coefficients in equation (3) to be positive, assuming that domestic exports are substitutes for both types of foreign goods (N and L).
Because the ∆X i,t variable on the right-hand side is endogenous, equation (3) must be estimated using instrumental variables. Following typical practice with the Bewley procedure, the lagged dependent variable X i,t−1 along with the other exogenous variables on the right-hand side are used as instruments (see Wickens and Breusch, 1988) . Two different instrumental variables methods are used to estimate equation (3) for the individual countries. First, the twostage least squares (2SLS) method is applied to the individual country equations separately. However, as noted by Muscatelli et al. (1994) , possible similarities in the evolutionary patterns of exports from the developing countries in the sample and their exposure to similar shocks suggest that the residuals from the 2SLS equations may be correlated. After tests for such correlations show them to be significant, we re-estimate equation (3) as a system of simultaneous equations for all 18 countries using three-stage least squares (3SLS), which essentially combines 2SLS with 'seemingly unrelated regression' (SUR) to control for cross-equation correlation of the residuals.
IV. Econometric Results
This section presents the 2SLS and 3SLS estimates of the transformed export demand equation (3) for all the developing countries in our sample individually, as well as the 2SLS estimates for various groups of these countries using panel data. As noted earlier, the data set consists of annual observations for 1983-2001 for all but four countries, but the sample periods used in the regressions start one year later due to differencing. The estimation strategy employed is the general-to-specific (GTS) modeling approach (see, for example, Cuthbertson et al., 1992; Charemza and Deadman, 1997) . Starting from a dynamic specification of the joint properties of the data in the general model expressed by equation (3), the estimates were subsequently tested and reduced to more specific forms by eliminating insignificant or redundant variables for each country. Each restriction was based on the significance levels of the reported estimates, and the reparameterisation was subjected to Wald tests for both the omission of individual variables and the joint omission of two or more variables. A significance level of 10 per cent was consistently used throughout. 10 The final 'preferred' model in each case was subjected to a battery of tests in order to gauge the validity of the functional form chosen and the stability of the results obtained.
Two-Stage Least Squares Estimates
The results of the 2SLS estimates of the export demand equation (2) Thus, price competition with other developing countries seems to be more widespread than that with industrialised countries. Moreover, the degree of substitutability between developing country products seems to be higher on average, suggesting more intense competition. Following the logic developed in Hendry (1988) , this finding provides further support for the weak exogeneity assumption regarding export prices.
Three-Stage Least Squares Estimates
As discussed earlier, the developing countries in our sample are likely to have had some similarity in the patterns of evolution of their manufactured exports, and may be affected similarly by international shocks. Confirming this hypothesis, the correlation matrix of the residuals from the 2SLS estimates for all 18 developing countries indicates that many of those residuals are highly correlated. 12 More formally, the null hypothesis of a diagonal residual correlation matrix (indicating no correlation) can be tested using the LM statistic
where T is the sample size, M is the number of equations, the r ij are the elements of the residual correlation matrix, and under the null hypothesis λ has an asymptotic χ
distribution (Breusch and Pagan, 1980) . Calculating λ for the residuals from the 2SLS estimates reported above, the null hypothesis can be rejected at the 12.2 per cent significance level.
Given this evidence for significant correlations between the residuals of the 2SLS regressions, we next estimate the export equations as a system using 3SLS (see 
Comparing the long-run elasticities obtained by the two methods (2SLS and 3SLS), as
shown in tables 2 and 4, respectively, the qualitative results from the two estimations are quite similar with a few exceptions. For example, comparing expenditure elasticities, there are noticeable differences between the two sets of estimates for Thailand and China (for both countries the 3SLS estimates were higher). Individual relative price elasticities are generally higher in the 3SLS estimates. For Thailand, which had no significant relative price effects in the 2SLS regression, there is a significant positive coefficient on RPX L in the 3SLS results.
Panel Data Estimates of Export Demand Equations
As suggested earlier, the estimated individual country export demand equations may suffer from collinearity between the relative price variables. This suggests that there are possible gains from pooling the data, which increases the available degrees of freedom and makes it more feasible to test homogeneity restrictions. Moreover, apart from providing more reliable parameter estimates (Baltagi, 2001) , pooling generally reduces collinearity among the regressors, thus increasing the efficiency of the estimates (Hsiao, 2003) . The downside of pooled estimates, of course, is the imposition of the rather stringent restriction that the coefficients must be the same for all panel members. 13 Nevertheless, estimating the model as a panel offers an important check on the robustness of the overall results, and allows us to construct separate panels of countries grouped by level of technological sophistication of their exports.
The first column in table 5 reports the results for the panel consisting of all 18 countries.
We used a fixed effects model and applied the 2SLS method, again taking a GTS approach. The fixed effects model allows the intercept to be estimated separately for each country, while the slope coefficients are constrained to be the same across countries. 14 White cross-section standard errors were used to allow for general contemporaneous correlation between residuals. Wald tests could not reject the restriction of long-run homogeneity of degree zero in prices for any of the panel data estimates, and at any of the conventional levels of significance. were rapidly rising during the sample period, these three countries are included in both the LT and HT categories on the assumption that they compete with producers in both groups of countries. 16 Thus, the two sub-panels are defined as follows:
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• Low-technology (LT): Bangladesh, China, the Dominican Republic, Hong Kong, India, Jamaica, Mauritius, Mexico, Pakistan, Sri Lanka, Tunisia, and Turkey.
• High-technology (HT): China, Hong Kong, S. Korea, Malaysia, Mexico, Philippines, Singapore, Thailand, and Taiwan.
The last two columns in 
V. Conclusions
The main conclusions of this paper can be summarised as follows. In the individual country export equations, estimated expenditure elasticities are statistically significant and positively signed for all countries, implying that industrial countries' total expenditures place significant limits on the growth of exports of manufactures from developing countries. The estimated coefficients on relative prices suggest that most developing countries in the sample for which valid estimates of price effects could be obtained compete mainly with other developing country exporters, rather than with producers of manufactures in the industrialised countries. 19 Notably, we found evidence that China-which was not included in the previous econometric studies of this topic from the 1990s-is significantly in competition with other developing countries.
However, the individual country estimates suggest substantial variation between regions and countries. For example, most of the east and southeast Asian countries have higher expenditure elasticities than countries in other regions, while the results for Mexico, South Korea, and
Taiwan show significant competition with industrialised country producers (not with other developing country exporters).
Our findings differ from the results of Faini et al. (1992) for Korea and Muscatelli et al. (1994) for Korea and Taiwan, who found that these countries had significant competition with other developing countries using earlier data. Since our results are based on later data, they support the view of a structural change in the technological level of Korea and Taiwan's exports since the mid-1980s. Our findings for Korea and Taiwan may be explained by evolution of these two countries into major industrial manufacturers with a substantial presence in the markets for technologically sophisticated goods (Lall, 2000) . Our findings are also consistent with those of Landesmann et al. (2002) , who concluded that the growth of imports from the South (mainly the Asian tigers) had an adverse effect on Northern employment in the 1980s but not in the 1990s, while other Southern countries (including China) penetrated Northern markets mainly during the 1990s (when the more industrialised Asian tigers were already well-ensconced in those markets).
The results for Mexico may be due in part to its proximity to the US and the strong vertical integration of production between these two countries, as well as Mexico's entry into highertechnology export sectors such as automobiles and electronics (see Gereffi, 2003) . However, the HT panel is a relatively small group of countries, and in the individual country regressions (as noted above) we found only three countries that individually competed mainly with the industrialised countries. These results thus suggest caution in evaluating the gains to be reaped from moving up the 'technological ladder' in the development process, as these gains appear to be limited so far to a narrow stratum of countries, and it is not clear if those gains would persist if many more countries were able to join them. The much larger group of countries that remains specialised in low-technology, labour-intensive manufactures (or assembly operations) shows significant evidence of price competition with other developing country exporters, which suggests that they suffer from a serious adding-up constraint on their exports. Moreover, their problems are likely to be exacerbated in the near future as more and more developing countries seek to expand exports of the same types of low-technology exports.
In summary, our results indicate that the majority of developing countries typically face demand-side constraints on their export growth both in the sense that the growth of industrialised country expenditures on their products places constraints on their exports, and in the sense that at least the less technologically advanced of these countries produce highly substitutable manufactured products and are, therefore, in active price competition with each other. The implications are sobering. As an increasing number of developing countries attempt to export similar types of low-technology manufactures to the same industrialised countries in the early twenty-first century, it is likely that demand-side constraints on export growth will only tighten.
Any export-led growth strategy that does not take these factors into account may be open to failure for many countries, although others may still succeed. Indeed, the success of some countries may impede the success of others, and no developing countries gain from competitive devaluations and wage suppression when these are pursued simultaneously by too many competitor nations. At the same time, however, our results also indicate that there is some meaning to the idea of a technological 'ladder', and that the few countries that have succeeded in exporting more advanced types of products have thus far been able to relieve themselves from intense price competition with other developing countries, while also achieving higher expenditure elasticities for their exports. Whether more countries can join the HT group and what will be the consequences if they do is hard to predict.
One limitation of this study, however, is that it does not take into account intradeveloping country trade in manufactures. An important counter-argument to the idea of demand-side constraints on developing country exports has come in the belief or hope that these countries will begin to provide more reciprocal demand for each other's exports through SouthSouth trade, and such trade has indeed been growing in some regions, especially east Asia. An important future extension to the present study, therefore, would be to incorporate data for such trade in order to test for the extent to which it relaxes the adding-up constraints on Southern exports imposed by limited markets in the North. Another limitation of the present study is the use of aggregate data on manufactured exports and aggregate export prices indices. Therefore, another useful future extension of this research would be to estimate the degree of intradeveloping country competition using more disaggregated, industry-level data.
Data Definitions and Sources
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X i : Annual exports of manufactured products (SITC categories 5-8) by each developing country i to the industrialised countries included in the sample. Nominal exports for each country were obtained from the OECD trade database and deflated by that country's export price index (PX i ) to obtain real exports for the regression analysis. π is the share of industrialised country j in total industrialised country imports from developing countries, PPI jt is the producer price index for industrialised country j in its own currency, and E j is country j's exchange rate in domestic currency per US dollar (all measured at at time t). PPIs (obtained from the IFS) were used instead of export price indices for the industrialised countries on the presumption that developing country exports sold in industrialised country markets compete mainly with domestically produced manufactures in the latter countries, rather than with the specialised exports of the industrialised countries. developing country k (where k ≠ i) at time t, and PX kt is the export price index of developing country k (k ≠ i) at time t (with π 1 and PX as defined above). Five countries (Bangladesh, the Dominican Republic, Jamaica, Mauritius, and Tunisia) were excluded in calculating this index due to the shorter export price series available for these countries and/or missing data. 
Problems with the Mexican export price index
The Mexican export price index turned out to be especially problematic. The IFS does not report a unit value of exports series for Mexico, and although the Banco de México website (www.banxico.gob.mx) reports an export price index in US dollars, this index has several difficulties. First, Mexico was still predominantly an oil exporter in the early 1980s, which suggests that its export price index for the 1980s predominantly reflected changes in prices of oil rather than manufactures. Second, the Banco de México's export price index exhibits an anomalous increase between 1994 and 1995, in spite of the dramatic (roughly 40%) depreciation of the peso at that time. In contrast, the export price indices for most Asian countries show declines in 1997-1998, when many of that region's currencies depreciated during the Asian financial crisis. The anomalous behaviour of the Mexican index in 1994-95 could reflect the high proportion of imported inputs used in producing the country's manufactured exports, or it could result from those exports being priced in dollars or heavily influenced by transfer pricing policies of multinational firms. Of course, these problems with the Mexican export price index may apply to other developing countries' indices to some extent, but Mexico is likely to be a special case because of its close economic integration with the US.
Because Mexico is one of the largest developing country exporters of manufactures to the US, and also because it is the only large Latin American country in our sample, it is an important country to include in our data set. Therefore, we constructed an alternative price index for Mexican manufactured exports by using the country's non-oil PPI (also taken from the Banco de México website) as a proxy for the price of Mexican manufactured goods in pesos, and converted it to US dollars using the period average peso-dollar exchange rate (E) from the IFS.
This measure of Mexico's export price shows a large decline in 1995, unlike the officially reported export price index. As a sensitivity test, we used both measures of Mexican export prices (the PPI for non-oil products converted to dollars and the export price index reported by the Banco de México) in the regression analysis. The results obtained using the PPI series are reported in this paper, while the results obtained using the export price index are available from the authors on request. Although the overall results are qualitatively similar, the estimates using the PPI show that relatively more countries have significant price competition with other developing countries than the estimates using the official export price index.
Time-Series Issues: Stationarity Tests and the Bewley Transformation
To test for the stationarity of our time-series variables, we carried out Augmented Dickey-Fuller (ADF) unit root tests on all the variables for each individual country. Lag length selection was based on the Schwarz Information Criterion. The results (which are not reported here, but are available from the authors on request) indicated that an overwhelming number of individual country series were non-stationary, and integrated of order one, that is, I(1), at the traditional levels of statistical significance. In fact, only three country series-the export price indices for the Dominican Republic, Jamaica, and Mauritius-were found to be stationary. For the panel data, we conducted three alternative tests: the Im-Pesaran-Shin W-stat, the augmented DickeyFuller (ADF)-Fisher χ 2 , and the Phillips-Perron-Fisher χ 2 . All three tests indicated that all the (pooled) series were nonstationary and I(1) at traditional levels of statistical significance.
To obtain valid estimates in the presence of nonstationary data, an ARDL model can be reparameterised to yield an error correction model (ECM). However, the particular form of the ECM yielded by such a reparameterisation is not convenient to estimate when the cointegrating parameters are unknown, given the non-linear estimation required (see Wickens and Breusch, 1988) . In contrast, the Bewley (1979) transformation allows asymptotically valid inferences using the t-statistics on the long-run coefficients, and yields estimators with improved characteristics (Inder, 1993) . More details on this method are given in an unpublished appendix, which is available on request.
Equation (2) in the text is an ARDL(1,1) model, that is, it has one lag of both the independent and dependent variables. Therefore, the Bewley transformation can easily be performed by adding zeros to equation (2) in the forms 4 , 4 , 5 , 5 , 6 , 6 , , , 
and rearranging terms to obtain equation (3). The parameters (and error term) in the transformed equation (3) are related to the parameters (and error term) in equation (2) as follows: . In contrast, the Dominican Republic, Jamaica, and Turkey switched in the opposite direction. More details on these alternative estimates are available from the authors on request.
12 For example, the correlation coefficients for China's residuals with those of India, Singapore, Thailand, Mexico, Turkey, and Sri Lanka are all quite large. There are also high correlation coefficients among the residuals for the four east Asian tigers with each other and with those for Thailand, as well as for certain other bilateral pairs (for example, Mexico and Jamaica). The complete residual correlation matrix is available from the authors on request.
13 A Chow test was used to investigate formally whether the panel data are 'poolable'. This test was applied separately to the entire sample of countries and to the low-technology (LT) and high-technology (HT) groups (see definitions below). The null hypothesis of poolability was rejected in all three cases. However, although pooled estimates may introduce some bias in this situation, this does not imply that pooling is less efficient. As Baltagi (2001) notes, if the objective is to derive more precise parameter estimates, one may prefer a biased estimator with low variance to an unbiased estimator with high variance. Sensitivity tests showed that eliminating some countries from the different panels (LT and HT) could make them poolable without substantially changing any of the results. We therefore provide the results using the complete panels since they are based on the most information.
14 A Hausman specification test rejected the null hypothesis that the individual effects are uncorrelated with the regressors at the 5 per cent level of significance, thus supporting the use of the fixed effects specification. 15 Taiwan, for which the World Bank does not report data, presumably falls in the same group. 16 Sensitivity tests (available from the authors on request) show similar results for the LT and HT panels if these three intermediate countries are omitted from each group. Therefore, none of the qualitative conclusions of this paper depend on the inclusion of those countries in both groups. 17 The SITC-category specific trade data from OECD indicate that several east and southeast Asian countries are specialised in SITC category 7, which includes electrical and electronic equipment, while most other developing countries tend to export products in category 8, which includes apparel and footwear. Therefore, as another sensitivity test, we grouped the developing countries into those specialised largely in SITC 7 versus 8. The results, which are available on request, were qualitatively quite similar to those using the LT and HT panels. 18 The estimated coefficient does become greater (0.68) once the 'incorrectly' signed but statistically significant differenced value of the import expenditures variable is eliminated. In this case, the coefficient of determination also increases to 0.83. 19 It should be noted that the Multifibre Arrangement (MFA) was still in place during our sample period. Insofar as individual developing country exports of textile and apparel products to industrialised country markets were restricted by the MFA, our econometric estimates may therefore be likely to underestimate the degree of intra-developing country competition, especially among lower-technology exporters. 20 For Mexico, however, this result is sensitive to the measurement of export prices, as discussed in the appendix and note 11 above. 21 Scattered missing values were filled using geometric averaging. 1983 -1998 , and for Tunisia 1983 -1999 . ∆X is treated as endogenous and lagged X is used as an instrument. Notes: Numbers reported are p-values, except for the adjusted R 2 and standard error of the regression (SE). These diagnostic statistics are for the corresponding individual country 2SLS equations reported in table 2. The Wald test of the statistical validity of parameter restrictions has a χ 2 (n) distribution, where n is the number of restrictions under the null hypothesis. The JarqueBera (JB) test statistic has an asymptotic χ 2 (2) distribution under the null hypothesis of normality. The Breusch-Godfrey (BG) LM test statistic (TR 2 , where T is the number of observations in the sample) has an asymptotic χ 2 (m) distribution under the null hypothesis of no serial correlation between the residuals up to the order m; we specified m = 3. Under the null hypothesis of no structural change, the likelihood ratio test statistic for the Chow forecast error test has an asymptotic χ 2 distribution with degrees of freedom equal to the number of forecast points. We used the four years 1998-2001 as the forecast period for most countries, except the four for which only shorter sample periods were available (we used 1999 -2001 for Bangladesh and Mauritius, 1996 for the Dominican Republic, and 1996-99 for Tunisia.). Ramsey's RESET test, which tests for specification errors such as incorrectly specified functional forms or missing variables, has a χ 2 (2) distribution because we tested for the significance of the squared fitted values. 
